Bacterial efflux pumps involved in multidrug resistance and their inhibitors: rejuvinating the antimicrobial chemotherapy.
Active efflux of antibiotics is one of the major mechanisms of drug resistance in bacteria. The efflux process is mediated by membrane transporters with a large variety of unrelated compounds as their substrates. Though these pumps are responsible for the low intrinsic resistance of a bacterium to a drug, their overexpression, accumulation of mutations in these proteins and their synergy with other drug resistance mechanisms hampers effective antimicrobial treatment. As efflux pumps have been reported to play vital roles in mediating multidrug resistance in clinical isolates from varied geographic locations and varied populations, the inhibition of efflux pumps appears to be an attractive approach to combat the problem of drug resistance. Efflux pump inhibitors can be utilized for increasing the antibiotic concentration inside a pathogenic cell making these drugs more effective, reduce the accumulation of other resistance mechanisms in a cell and for diagnostic purposes to evaluate the presence and contribution of the efflux mechanism in a pathogen. A large number of inhibitors have been discovered and patented in last two decades but the process of discovery, testing and commercialization is rather slow. Some of the important inhibitors include the energy decouplers, phenothiazines, analogs of popular antibiotics, inhibitors of serotonin re-uptake, to name a few, that have been used as adjuvants in the antimicrobial chemotherapy to potentiate the activity of some important antimicrobials in deadly pathogens that have worried the mankind since long. This review describes the role of efflux pumps in governing the resistance phenotype of a pathogen, efflux pumps found in bacteria and the efflux pump inhibitors that have been studied and patented so far.